Comparative analysis of apoptotic pathways in rat, mouse, and hamster spermatozoa.
Apoptosis is a type of cell death characterized by the activation of a family of cysteine-proteases called caspases. We made a comparative study to determine the presence of several caspases and other regulators of apoptosis in rat, mouse, and hamster spermatozoa. Our results showed that the three species have both active and inactive caspases-8 and -3, the proapoptotic protein BID, p53, and the endogenous caspase inhibitor cIAP-1. However, we did not find evidence for the presence of active caspase-9. The acrosome reaction (i.e., the exocytic process of sperm acrosome) and sperm viability were not affected by the presence of a general caspase inhibitor. On the other hand, valinomycin, which promotes caspase-dependent cell death in somatic cells, induced caspase-independent cell death in spermatozoa. TRAIL, a ligand whose receptor induces apoptosis in malignant cells, did not have any effect in the viability of mouse spermatozoa, despise the presence of its receptor in rat and mouse, but not in hamster spermatozoa. Therefore, our results strongly suggest that rodent spermatozoa have some components of the apoptotic pathway. However, the role of caspases in mammalian spermatozoa appears to be unrelated to sperm survival or to the acrosome reaction under physiological conditions.